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PNEUMATIC RADIAL TIRE FOR ALL-SEASON PASSENGER CAR 



BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a pneumatic tire and more 

particularly to a pneumatic radial tire for all-season 

U^e- 
passenger car. 

Description of Related Art 

As shown in Fig. 3, the conventionally typical 

use 

pneumatic radial tire for all-season passenger car had a 
tread pattern in which many blocks were formed at given 
intervals in an axial direction and 1 a circumferential 

A. 

direction of the tire by a plurality of circumf erential 
grooves straightforward extending in the circumferential 
direction and a plurality of slant grooves each extending at 
an inclination angle of about 45° with respect to the 
circumferential direction. 

In this type of the pneumatic radial tire for all- 
season passenger car, it is required to have various 
performances such as drainage property in the. running on. wet 
road surface, steering stability^ in tho running on. dry road 

A A 

surface, snow performances in the running on snow, e.g. 
braking performance, traction performance, straight running 
performance, cornering performance and the like, resistance 
to uneven wear and so on. 

Recently, it is demanded to develop pneumatic radial 
tires for all-season passenger car developing an excellent 
drainage property in the running on wet road surface without 
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substantially sacrificing the steering stability - in tho - 
^ running on dry road surface, the snow performances and the 

resistance to uneven wear. 

SUMMARY OF THE INVENTION 
5 It is, therefore, an object of the invention to 

provide a pneumatic radial tire for all-season passenger car A 
having an excellent drainage property^ lii^Llicr running on wet 
road surf ace^ without degrading various performances of the 
'3 conventional pneumatic radial tire for all-peason passenger 

i|| 10 car, particularly the steering stabxlity^ j-n th e* running on^ 
.r; dry road surface, the snow performances and the resistance 

Ui to uneven wear. 

ill 

HI According to the invention, there is the provision 

0^-* °^ -*" n a P n ©u m a-tic radial tire for all -season passenger car^ 

111 15 comprising a tread with a tread pattern defined by dividing 

III 

the tread into many blocks through a plurality of slant 
grooves arranged at given intervals in a circumferential 
direction of the tire and at least one circumferential 
center groove extending in the circumferential direction of 
20 the tire at a center of the pattern, and consisting of a 
central zone having a width corresponding to 30-60% of a 
tread width and a pair of side zones located on both sides 
£jL^ of the central zone/ - th e improvuirtenL wh egeixr*^ 

(1) the slant grooves comprise steeply slant grooves 
25 extending at a relatively small inclination angle with 

respect to the circumf erential direction and gently slant 
grooves extending at a relatively large inclination angle 
with respect to the circumferential direction; 
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(2) the steeply slant groove j-ars* opened to the circumfer- 



ential center groove in the central zone of the tread, while 
the gently slant groove^ opened to a tread end in each of 
both side zones of the tread; 
5 (3) the number of the gently slant grooves is made two 

times or more than the number of the steeply slant grooves 
so that an interval between the gently slant grooves in the 
circumferential direction is made 1/2 or less than an 

G3 interval between the steeply slant grooves in the 

ill 10 circumferential direction; 
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(4) each of the blocks is provided with at least one sipe; 
and 

(5) each of the blocks defined by the circumferential 

center groove and the steeply slant grooves is cjiamfered 

in 

15 from a tapered top end over a range of 10-30 mm ^towaafd- a 
longitudinal direction of the block so as to gradually 
shallow a depth of a surface of the block from the tapered 

m 

top end ^ boward the longitudinal direction. 

In preferable embodiments of the invention, the 
20 steeply slant groove extends at an inclination angle of 

^~ 10° -50° with respect to the circumferential direction! — andr* 

yy%&e. gently slant groove extends at an inclination angle of 

60° -90° with respect to the circumferential direct ion £-anet 
chamfered surface of the block is a curved surface 
25 having a radius of curvature of 10-100 mm^ an d jche steeply 
slant groove «is> communicated with the gently slant groove. 
^ In^TOefefeer preferable embodiments of the invention, a 

circumf erential side groove extending in the circumferential 



direction of the tire is arranged in a position separated 
inward from the tread end at about 1/4 of the tread width in 
an axial direction of the tire, and the gently slant groove 
is opened to the circumferential side groove. 

In *fehe» other preferable embodiments of the invention, 
the extending direction of the side formed in the block 
differs between the central zone and the side zone of the 
tread, and the sipe formed in the blocks at both side zones 
of the tread extends in parallel to or substantially in 
parallel to the gently slant groove to be opened to the 
circumferential side grooveV- and * jghe sipe formed in the 
block at the central zone of the tread is opened to the 

steeply slant groove at a cross angle of not less than 45°. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described with reference to 
the accompanying drawings, wherein: 

Fig. 1 is a partly enlarged plan view of a first 
embodiment of the tread pattern in the pneumatic radial tire 
according to the invention; 

Fig. 2 is a partly enlarged plan view of a second 
embodiment of the tread pattern in the pneumatic radial tire 
according to the invention; and 

Fig. 3 is a partly enlarged plan view of a tread 
pattern in the conventional pneumatic radial tire. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

In the pneumatic radial tire according to the 
invention having the above structure, at least one circum- 
ferential center groove extending in the circumferential 



direction of the tire is particularly arranged in the center 
of the patternV-^n* jthe steeply slant groove arranged in the 
central zone of the tread and opening to the circumferential 
center groove -is* communicate^! with the gently slant groove 
arranged in each side zone of the tread and opening to the 
tread end, so that the draining action is smoothly carried 
out from the pattern center toward the tread end*«a*^ence 
there is obtained a pneumatic radial tire having an 
excellent drainage property in the running on wet road 
surface. However, a tapered top end portion is formed in 
each of the blocks defined by the circumferential center 
groove and the steeply slant grooves, so that there may be 
caused a tendency of extremely degrading the steering 
stability in the running on dry road surface and the 
resistance to uneven wear due to the lacking of block 
rigidity. 

Furthermore, each of the blocks defined by the 
circumferential center groove and the steeply slant grooves 
is chamfered from the tapered top end over a range of 10-30 
mm toward the longitudinal direction of the block so as to 
gradually shallow the depth of the block surface from the 
tapered top end toward the longitudinal direction as 
mentioned above^- the branching of water flow is 

smoothly carried out to control or prevent the occurrence of 
air bubbles due to turbulence and to improve the drainage 
property of the tire. In this case, the block rigidity is 
ensured, so that there is not caused the extreme degradation 
of the steering stability in the running on dry road surface 



and the resistance to uneven wear. Preferably, the chamfered 

surface of the block is a curved surface having a radius of 

curvature of 10-100 mm, so that the resistance of water can 

efficiently be decreased and also rfehe-~ crushing can be 

suppressed to obtain a high ground contact pressure and 

hence ensure the steering stability. 

a^Se vf the number of the gently slant grooves is 

made two fetmoo or more ^nan» the number of the steeply slant 

grooves so that an interval between the gently slant grooves 

in the circumferential direction is made 1/2 or less than an 

interval between the steeply slant grooves in the circumfer- 

» As ex. <\<xvJst 

ential direction as mentioned above #~ do that the interval 

A 

between the gently slant grooves in the circumferential 
direction is relatively large in the central zone of the 
tread including the steeply slant grooves and hence ' th e — ■ 
block rigidity is ensured /--whi 1 e th e interval between the 
gently slant grooves in the circumferential direction is 
relatively small in each of both side zones of the tread 
including the gently slant grooves and hence the drainage 
property A « in the running on^wet road surface, pitch variation 
effect for controlling the pattern noise and the resistance 
to uneven wear (heel and toe wear) are improved . 

Moreover, at least one sipe is formed in each of the 
blocks, so that the snow performances as an all-season tire 
and the gripping performance^ in Lht* running on wet road 
surface are ensured* When the extending direction of the 
side formed in the block differs between the central zone 
and the side zone of the tread, the directionality of block 



rigidity in the tread pattern can be denied to suppress the 
occurrence of bad steering control and uneven wear (diagonal 
wear) . K « And alcov the sipe formed in the block at the 
central zone of the tread is opened to the steeply slant 
groove at a cross angle of not less than 45°, so that the 
resistance to uneven wear is improved. 

The following examples are given in illustration of 
the invention and are not intended as limitations thereof. 

In Fig. 1 is shown a tread pattern of the pneumatic 
radial tire according to the invention having a tire size of 
205/60R15 and a tread width TW of 160 mm as Example 1. 

As shown in Fig. 1, the tread of this tire comprises 

a central zone TC having a width corresponding to 459s of the 

tread width TW and a pair of side zones TS located on both 

sides of the central zone Tcf ^^'las' a tread pattern defined 

A 

by dividing the tread into many blocks 3 through a plurality 
of slant grooves 1, 2 arranged at given intervals in a 
circumferential direction of the tire and two circumf erential 
center grooves 4 extending in the circumferential direction 
of the tire at a center^ of the pattern. 

The slant grooves 1, 2 comprise steeply slant 
grooves 1 extending at a relatively small inclination angle 
of 20° -40° with respect to the circumferential direction and 
gently slant grooves 2 extending at a relatively large 
inclination angle of 70°-80° with respect to the circumfer- 
ential direction. The steeply slant grooves 1 are arranged 



in the central zone TC of the tread and£6pened to the 
circumferential center groove 4, while the gently slant 
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grooves 2 are arranged in each of the side zones TS in the 
0*—^ tread and^opened to an end TE of the tread. 
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The gently slant grooves 2 are arranged in *her 
number larger by two times than that of the steeply slant 
5 grooves 1 in such a manner that the interval between the 
Q^, gently slant grooves 2 in the circumferential direction is 
1/2 of the interval between the steeply slant grooves in the 
circumferential direction. Further, the steeply slant 
6^ groove 1 -id communicated with the gently slant groove 2 . 

10 In this case, since the number of the gently slant grooves 2 



is larger by two times than the number of the steeply slant 
grooves 1, all of the steeply slant grooves 1 are communicated 
with only half of the total gently slant grooves 2. 

A circumferential side groove 5 extending in the 
15 circumferential direction is arranged in a position 

separated inward from the tread end TE by about 1/4 of the 
tread width TW in an axial direction of the tire. The gently 
slant groove 2 •are* opeffj^l to the circumferential side groove 5. 

At least one sipe 6 is formed in each of the blocks 3, 



20 in which the extending direction of the sipe 6 in the block 

OA* 

3 is upward^to the right in the central zone TC of the tread 



and upward to the left in both side zones TS of the tread as 
shown in Fig. 1. Further, the sipe 6 formed in the block 3 
at each of the side zones TS extends in parallel to or 
25 substantially in parallel to the gently slant groove 2 and 
opened- to the circumferential side groove 5, while the 



sipe 6 formed in the block 3 at the central zone TC is 



opened to the steeply slant groove 1 at a cross angle of not 

less than 45°. 

Each of the blocks 3 defined by the circumferential 
center groov^ 4 and the steeply slant grooves 1 is chamfered 
from the tapered top end over 25 mm^feewatrf the longitudinal 
direction of the block so as to gradually shallow the depth 
of the block surface from the tapered top end 1 £owarA the 
longitudinal direction as mentioned above, and the chamfered 
surface of the block is a curved surface having a radius of 
curvature of about 30 mm. 

In Fig. 2 is shown a tread pattern of the pneumatic 
radial tire according to the invention having a tire size of 
205/60R15 and a tread width TW of 160 mm as Example 2. 

As shown in Fig. 2, the tread of this tire comprises 
a central zone TC having a width corresponding to 45% of the 
tread width TW and a pair of side zones TS located on both 
sides of the central zone TC and has a tread pattern defined 
by dividing the tread into many blocks 3 through a plurality 
of slant grooves 1, 2 arranged at given intervals in a 
circumferential direction of the tire and two circumferential 
center grooves 4 extending in the circumferential direction 
of the tire at a center; of the pattern. 

A 

The slant grooves 1, 2 comprise steeply slant 
grooves 1 extending at a relatively small inclination angle 
of 20° -40° with respect to the circumferential direction and 
gently slant grooves 2 extending at a relatively large 
inclination angle of 70°-80° with respect to the circumfer- 
ential direction. The steeply slant grooves 1 are arranged 
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in the central zone TC of the tread and opened* to the 
circumferential center groove 4, while the gently slant 
grooves 2 are arranged in each of the side zones TS in the 
tread and opened* to an end TE of the tread. 

The gently slant grooves 2 are arranged in^ feh e - 
number larger by two times than that of the steeply slant 
grooves 1 in such a manner that the interval between the 
gently slant grooves 2 in the cirf cumf erential direction is 
1/2 of the interval between the steeply slant grooves in the 
circumferential direction. Further, the steeply slant 
groove 1 •ars # comrttunicat^ with the gently slant groove 2 . 
In this case, since the number of the gently slant grooves 2 
is larger by two times than the number of the steeply slant 
grooves 1 # all of the steeply slant grooves 1-afe* communicate^: 

A 

with only half of the total gently slant grooves 2. 

A circumferential side groove 5 extending in the 
circumferential direction is arranged in a position 
separated inward from the tread end TE by about 1/4 of the 
tread width TW in an axial direction of the tire. The gently 
slant groove 2 is opened to the circumferential side groove 5. 

At least one sipe 6 is formed in each of the blocks 
3, in which the sipe 6 is arranged in only the block 3 
located in both side zones TS and is not arranged in the 
block 3 located in the central zone TC as shown in Fig. 2. 
Each of the blocks 3 defined by the circumferential center 
groove 4 and the steeply slant grooves 1 is chamfered from 
the tapered top end over 25 mm toward the longitudinal 
direction of the block so as to gradually shallow the depth 
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of the block surface from the tapered top end toward the 
longitudinal direction as mentioned above, and the chamfered 
surface of the block is a curved surface having a radius of 
curvature of about 30 mm* 
5 Fig. tread pattern of a pneumatic 

radial tire as a conventional example* 

The tread of such a conventional tire has a tread 
pattern defined by dividing the tread into many blocks 
through five circumferential grooves extending straightforward 
10 in the circumf erential direction and a plurality of slant 

.?* 

SI grooves extending at an inclination angle of about 45° with 

||l respect to the circumferential direction. 

SI A Jfest for evaluating the drainage property in the 

j^u running on wet road surface, the steering stability on dry 

15 road surface, the snow performances and the resistance to 



uneven wear we carried out with respect to the tires of 



Examples 1 and 2 and Conventional example. 

AC 

The drainage property in the running on wet road 

A 

surface is evaluated by ^driver's feeling on a hydroplaning 



20 limit speed when the tire is run on^wet road surface having 
a water depth of 5 mm, and the steering stability on dry 

Q , road surface is evaluated by ^driver's feeling when the 

tire is run on a circuit course at various sport running 
modes, and the snow performances are total feeling 
25 evaluation of braking performance, traction performance, 

straight running performance and cornering performance on a 
pressed snow road surface of a test course, and the 
resistanc to uneven wear is totally evaluated by visual 
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evaluation of worn shape when the tire is run on roads 
including an expressway, a mountain slope and streets over a 
distance of 10,000 km and measurement of step difference 
between adjoining blocks. 

The test results are shown in Table 1, in which each 
of the properties is represented by an index on the basis 
that the conventional tire is 100. The larger the index 
value, the better the property. 



Table 1 



Tire 


Example 1 


Example 2 


Convent ional 
Example 


Drainage property 


120 


140 


100 


Steering stability- 


100 


105 


100 


Snow performances 


105 


90 


100 


Resistance to uneven wear 


100 


100 


100 



As mentioned above, according to the invention, 
there are provided pneumatic radial tires developing an 
excellent drainage property in the running on wet road 
surface without degrading the steering stability in the 
running on dry road surface, the snow performances and the 
resistance to uneven wear. 



